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SEQUENCE LISTING 

<110> The Regents of the university of California 
Pardridge, William M 
Boado, Ruben 3 

<120> Delivery of Genes Encoding Short Hairpin RNA using 
Receptor-Speci f i c Nanocontai ners 

<130> 407J-002000US 

<140> 10/800,362 
<141> 2004-03-12 

<160> 21 

<170> Patentin version 3.3 

<210> 1 

<211> 29 

<212> RNA 

<213> Homo sapiens 

<400> 1 

ccucaccucc accgugcaac ucaucacgc 29 



<210> 2 

<211> 74 

<212> RNA 

<213> Artificial 

<220> 

<223> short hairpin RNA 

<400> 2 

gcgugaugag uugcacggug gaggugaggg aagcuugcuu cgccuccacc gugcaauuca 60 
ucgcgcaguu uuuu 74 



<210> 3 

<211> 74 

<212> DNA 

<213> Homo sapiens 

<400> 3 

gctgccccgg ccgtcccgga gggtcgcatg aagcttgatg cgactcttcg ggacggtcgg 60 
ggtagcgctt tttt 74 



<210> 4 

<211> 82 

<212> DNA 

<213> Homo sapiens 

<400> 4 

aattaaaaaa gcgctacccc gaccgtcccg aagagtcgca tcaagcttca tgcgaccctc 60 
cgggacggcc ggggcagcgg cc 82 
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<210> 5 

<211> 74 

<212> DNA 

<213> Homo sapiens 

<400> 5 

gatcttaggc ccattcgttg gacagccttg aagcttgagg gttgtccgac gaatgggcct 60 
aagattcctt tttt 74 

<210> 6 

<211> 82 

<212> DNA 

<213> Homo sapiens 

<400> 6 

aattaaaaaa ggaatcttag gcccattcgt cggacaaccc tcaagcttca aggctgtcca 60 
acgaatgggc ctaagatcgg cc 82 

<210> 7 

<211> 74 

<212> DNA 

<213> Homo sapiens 

<400> 7 

gtcctgctgg tagtcagggt tgtccaggcg aagcttggtc tggataatcc tgactatcag 60 
caggactttt tttt 74 

<210> 8 
<211> 82 

<212> DNA 

<213> Homo sapiens 
<400> 8 

aattaaaaaa aagtcctgct gatagtcagg attatccaga ccaagcttcg cctggacaac 60 
cctgactacc agcaggacgg cc . 82 

<210> 9 

<211> 74 

<212> DNA 

<213> Homo sapiens 

<400> 9 

gtcccttata caccgtgccg aacgcaccgg aagcttgcgg tgcgttcggc gcggtgtgtg 60 
agggattctt tttt 74 

<210> 10 

<211> 82 

<212> DNA 

<213> Homo sapiens 

<400> 10 

aattaaaaaa gaatccctca cacaccgcgc cgaacgcacc gcaagcttcc ggtgcgttcg 60 
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gcacggtgta taagggacgg cc 



82 



<210> 11 

<211> 74 

<212> DNA 

<213> Homo sapiens 

<400> 11 

gcgtgatgag ttgcacggtg gaggtgaggg aagcttgctt cgcctccacc gtgcaattca 60 
tcgcgcagtt tttt 74 

<210> 12 

<211> 82 

<212> DNA 

<213> Homo sapiens 

<400> 12 

aattaaaaaa ctgcgcgatg aattgcacgg tggaggcgaa gcaagcttcc ctcacctcca 60 
ccgtgcaact catcacgcgg cc 82 

<210> 13 

<211> 74 

<212> DNA 

<213> Homo sapiens 

<400> 13 

ggatggagga gatctcgctg gcagggattg aagcttgagt ctctgccggc. gagatctcct 60 
ccgtcctgtt tttt 74 

<210> 14 

<211> 82 

<212> DNA 

<213> Homo sapiens 

<400> 14 

aattaaaaaa caggacggag gagatctcgc cggcagagac tcaagcttca atccctgcca 60 
gcgagatctc ctccatccgg cc , 82 

<210> 15 

<211> 72 

<212> DNA 

<213> Homo sapiens 

<400> 15 

tcaccacata attacctttc ttttcctcga agcttggagg gaaaggaagg tagttgtgtg 60 
gtgatctttt tt 72 

<210> 16 

<211> 80 

<212> DNA 

<213> Homo sapiens 
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<400> 16 

aattaaaaaa gatcaccaca caactacctt cctttccctc caagcttcga ggaaaagaaa 60 
ggtaattatg tggtgaggcc 80 

<210> 17 

<211> 72 

<212> DNA 

<213> Homo sapiens 

<400> 17 

tgtcaccaca taattacctt tcttttccga agcttgggga aaggaaggta gttgtgtggt 60 
gacatctttt tt 72 

<210> 18 

<211> 80 

<212> DNA 

<213> Homo sapiens 

<400> 18 

aattaaaaaa gatgtcacca cacaactacc ttcctttccc caagcttcgg aaaagaaagg 60 
taattatgtg gtgacaggcc 80 

<210> 19 

<211> 72 

<212> DNA 

<213> Homo sapiens 

<400> 19 

ctgtcaccac ataattacct ttcttttcga agcttgggaa aggaaggtag ttgtgtggtg 60 

acagtctttt tt 72 

<210> 20 

<211> 80 

<212> DNA 

<213> Homo sapiens 

<400> 20 

aattaaaaaa gactgtcacc acacaactac cttcctttcc caagcttcga aaagaaaggt 60 
aattatgtgg tgacagggcc 80 

<210> 21 

<211> 5532 

<212> DNA 

<213> Homo sapiens 

<400> 21 

gccgcgctgc gccggagtcc cgagctagcc ccggcgccgc cgccgcccag accggacgac 60 

aggccacctc gtcggcgtcc gcccgagtcc ccgcctcgcc gccaacgcca caaccaccgc 120 

gcacggcccc ctgactccgt ccagtattga tcgggagagc cggagcgagc tcttcgggga 180 

gcagcgatgc gaccctccgg gacggccggg gcagcgctcc tggcgctgct ggctgcgctc 240 
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y y ay y ciGicici^j 


aaaat't'tacc 

aaa\^ u u u«^v>v> 


aaoQcacaaa 

UMy y %«M>vy 9 


taacaagctc 


300 




yi-dc L L L Lyd 


ay dLi^auuLL 






caataactgt 


360 




I" 1* a n o a a t* 1" 1" 
L Ly yy aa l l 






aaaattataa 


tctttccttc 


420 


U Laaayciw.v.ci 


irrpfinpinfil" 
LUi^ayyayy l 




atcctcatta 


ccctcaacac 


agtggagcga 


480 


iji""l"/~/'"!"1""t'nn 
ciLL\-v.i.ULyy 


7k7\7K7K C CXC\C7K 
cicia.CLV«^ u y v_ a. 




aaaaatatat 


actacgaaaa 


ttcctatgcc 


540 


L Lcty L.u.y Ll. L 


LCI LV. LCICI^ LCL 


l"aat!araaa"t 


aaaaccaaac 

\JL XJk- \^ %4 %A V« 


taaaaciaqct 

^y****yy**^j^ ^ 


gcccatgaga 


600 


ad L i. LcLL.ayy 


dClCL U V- L U^LCl 




caat'tcaaca 


acaaccctgc 


cctgtgcaac 


660 


y Lggagdgcd 


LL-i-dy i.yy v.y 


nna ra t"aalT 

yy av.a t.a%j uv. 


aaraat'oac't 

CLU^a^J L\^U^ w 


ttctcaacaa 


catgtcgatg 


720 


ydC L LLLaya 


duudi.1. Lyyy 


edyi. Lyv. v.aa 


aaal*at"aat'C 
aa^ ^y *>y^ 


caaactatcc 


caatgggagc 


780 


T-gcLgggg^y 


^dyy dydy yd 


yaav. i.y^v.ci\^ 


aaactaacca 


aaatcatcta 


tgcccagcag 


840 


Ly i.xci-yyy(. 


cxrX c\c c cxX c\€\ 
ye Lyi.i.y tyy 


v.aay i.\.v.v.v.\.. 


ao'taac'tQCti 


accacaacca 


gtgtgctgca 


900 


yyL. Lyi-av.ay 




naaraactac 

uay^ya^ ^y ^ 


ctaatctacc 


gcaaattccg 


agacgaagcc 


960 


d\-y Lyt-dayy 




rrractrata 


ctctacaacc 


ccaccacgta 


ccagatggat 


1020 


g Lgddv.LLLy 


dyyyv.dddLd 


r a nrt"t"TaQl" 

euyv.LV. v.yy l 


UV.V»Cl\»V. L\^L<V^ 


taaaaaaata 

w y *A *p* y *i* *i* y ^y 


tccccgtaat 


1080 


Ld ug Lgg ugd 


L.dyd L(.d(.yy 


rx r r\X c\r ciX c 
V- Li.y uyv.y lv. 


v.yay V.L. Ly Ly 


aoaccaacaa 

yyyv.v.y«Av.uy 


ctatgagatg 


1140 


gdggddgdcy 


yuy Li-L.yudd 


y Ly Laayaay 


Ly uyaayy y ^ 


cttaccacaa 

v» ki w y ^ y **** 


agtgtgtaac 


1200 


ggdd Ldyy Ld 


XX f\C\X t\7k7iXX 

L Ly y Lydd l l 


■faaanartra 

Laaaya^ L>v>a 


ri:rt:ccataa 


atactacaaa 


tattaaacac 


1260 


L LUdddddL. L 




eay i.yy ^yci v. 




Ly^^yy cyy^ 


atttaggggt 


1320 


ydlvL^(.LLl.a 






ccacaaoaac 


tggatattct 


gaaaaccgta 


1380 


ddyyddd li^cl 


f" a n n n 1" 1" 1" 1" 1" 




acttaaccta 


aaaacaggac 


ggacctccat 


1440 


gccxi L Lgdgd 


7krrX7iC\7i7K7KX 

dk.v. Ldyddd L 


ea i>av.y v.yy V. 


aaaarcaaac 

ay y aVcVaauy V* 


aacataatca 


gttttctctt 


1500 


gcdg ^(.y Lud 


r\C CX C\7K7KC7kX 


aaralrrt't'O 

aav.a l v.^ u Ly 


yyci L Luv>yv« w 


ccctcaaaoa 


gataagtgat 


1560 


ggcig<*^y ^y^ 


X 7\7kXXX C 7Kr\C\ 

LddL L L^dyy 


aaav.aaaaa l 


L Ly Ly\. LdLy 


caaatacaat 


aaactggaaa 


1620 


dddC Ly L U Ly 


yydv.v- Li>v.yy 


Leayaciaav^v. 


Cl CI CI CI L LCI LClCi 


acaacaaaao 


tgaaaacagc 


1680 


Lyi.ddyyi.i-d 


L.dyyed3iyy l 


v., Lyv.^a Ly\.^ 


L Ly Ly^ Lv«^\» 


ccaaaaacta 

v»v.y*Ayyy v« ^y 


ctaaaaccca 


1740 


gagcccaggg 


dCXy v.y Li. 


XXt\CCt\f\7k7KX 

L Lyeeyyad l 


y Leayeeyay 


y L.ayyyaa Ly 


ccii:aaacaaa 

wy Ly y s* >»*i***y 


1800 


tgcaagcttc 


tggagggtga 


gccaagggag 


tttgtggaga 


actctgagtg 


catacagtgc 


1860 


cacccagagt 


gcctgcctca 


ggccatgaac 


atcacctgca 


caggacgggg 


accagacaac 


1920 


tgtatccagt 


gtgcccacta 


cattgacggc 


ccccactgcg 


tcaagacctg 


cccggcagga 


1980 


gtcatgggag 


aaaacaacac 


cctggtctgg 


aagtacgcag 


acgccggcca 


tgtgtgccac 


2040 


ctgtgccatc 


caaactgcac 


ctacggatgc 


actgggccag 
Page 


gtcttgaagg 
5 


ctgtccaacg 


2100 





aga Lcccg lc 
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catcgccact gggatggtgg gggccctcct cttgctgctg 


2160 


Qxgg xggccc 


xggggaxcgg 


cctcttcatg 


cgaaggcgcc 


acatcgttcg 


gaagcgcacg 


2220 


ctgcggaggc 


Lgc ugLayga 


gagggagctt 


gtggagcctc 


ttacacccag 


tggagaagct 


2280 


CCCaaCCaag 




gatcttgaag 


gaaactgaat 


tcaaaaagat 


caaagtgctg 


2340 


ggctccgyLg 


cgx Lcgycac 


ggtgtataag 


ggactctgga 


tcccagaagg 


tgagaaagtt 


2400 


M M ^ ^ ^ ^ 

ddddLXCCCg 


uCgC LaX^aa 


ggaattaaga 


gaagcaacat 


ctccgaaagc 


caacaaggaa 


2460 


auCCXCgaLg 


aay C C U g T. 


gatggccagc 


gtggacaacc 


cccacgtgtg 


ccgcctgctg 


2520 


ggcaLcrgcc 


XCaC\-T.(.\.ai. 


cgtgcaactc 


atcacgcagc 


tcatgccctt 


cggctgcctc 


2580 


ctgga.c Ld xg 


xccgggaaca 


caaagacaat 


attggctccc 


agtacctgct 


caactggtgt 


2640 


gtgcagatcg 


caaagggcax 


gaactacttg 


gaggaccgtc 


gcttggtgca 


ccgcgacctg 


2700 


gcagccagga 


acgxacxggx 


gaaaacaccg 


cagcatgtca 


agatcacaga 


ttttgggctg 


2760 


gccaaacLgc 


xgggxgcgga 


agagaaagaa 


taccatgcag 


aaggaggcaa 


agtgcctatc 


2820 


aagrggatgy 


CaXXyydaXv. 


aattttacac 


agaatctata 


cccaccagag 


tgatgtctgg 


2880 


agctacgggg 


xgaccyxxxy 


ggagttgatg 


acctttggat 


ccaagccata 


tgacggaatc 


2940 


cctgccagcg 


aydXcxccxL 


catcctggag 


aaaggagaac 


gcctccctca 


gccacccata 


3000 


tgtaccatcg 


axgxcxdCdX 


gatcatggtc 


aagtgctgga 


tgatagacgc 


agatagtcgc 


3060 


ccaaag lxcc 


gxgdgxxydx 


catcgaattc 


tccaaaatgg 


cccgagaccc 


ccagcgctac 


3120 


c Ltg Lcax lc 


o^ggggg^^y^ 


aagaatgcat 


ttgccaagtc 


ctacagactc 


caacttctac 


3180 


cgtgccc iga 


xggaxgaaga 


agacatggac 


gacgtggtgg 


atgccgacga 


gtacctcatc 


3240 


ccacagcagg 


gcxxcxxcdg 


cagcccctcc 


acgtcacgga 


ctcccctcct 


gagctctctg 


3300 


agtgcaacca 


gCddCddXXC 


caccgtggct 


tgcattgata 


gaaatgggct 


gcaaagctgt 


3360 


cccatcaagg 


aagacagcxx 


cttgcagcga 


tacagctcag 


accccacagg 


cgccttgact 


3420 


gaggacagca 


xagdcgdCdc 


cttcctccca 


gtgcctgaat 


acataaacca 


gtccgttccc 


3480 


aaaaggcccg 


cxggcxcxgx 


gcagaatcct 


gtctatcaca 


atcagcctct 


gaaccccgcg 


3540 


cccagcagag 


dCCCdC.dC.Xd 


ccaggacccc 


cacagcactg 


cagtgggcaa 


ccccgagtat 


3600 


ctcaacactg 


XCCdgCCCdC 


ctgtgtcaac 


agcacattcg 


acagccctgc 


ccactgggcc 


3660 


cagaaaggca 


^Ml ^« M ^ ^ ^ 

gccaccaaax 


tagcctggac 


aaccctgact 


accagcagga 


cttctttccc 


3720 


aaggaagcca 


agccaaaxgg 


catctttaag 


ggctccacag 


ctgaaaatgc 


agaaxaccxa 


3780 


agggtcgcgc 


cacaaagcag 


tgaatttatt 


ggagcatgac 


cacggaggat 


agtatgagcc 


3840 


ctaaaaatcc 


agactctttc 


gatacccagg 


accaagccac 


agcaggtcct 


ccatcccaac 


3900 


agccatgccc 


gcattagctc 


ttagacccac 


agactggttt 


tgcaacgttt 


acaccgacta 


3960 


gccaggaagt 


acttccacct 


cgggcacatt 


ttgggaagtt 
Page 


gcattccttt 
6 


gtcttcaaac 


4020 
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't"'t*ci /"aria a a nf*a+T*r'afi#*2ii 
L La(...ayaddv. yL.cl LCCdy v.a 


a n a p 1" a 1" t* a 1" 
aycici LGi L I. 


ccctttgagc agaaatttat 


4080 


C L L LCaaaycL 


y y Ld Ld L L Ly addddadGiaGi 


ciciGiaay lci lu 


tgtgaggatt 


tttattgatt 


4140 


ggggaxcxxg 


ydyLLLULL.d LLyLk.yv.LaL 


LM M L U i. U i.GlV« 


ttcaatgggc 


tcttccaaca 


4200 


dggadyday L. 


ULy\.LyyLciy L.ciL.LLyi^LGiL. 


f f 1" Q a Q 1" 1" <" a 


tccaggccca 


actgtgagca 


4260 


dggagccicda 


gccdCddyuL LLL.v.dydyyd 


LyL.L LyciL LL, 


cagtggttct 


gcttcaaggc 


4320 


t tccdCLgca 


■a 3 /~ ^ ^ 3 a na"t"^^aanaa 
aaaCdCLddd ydL(.L.ddydd 


yyL.L.LLL,ciLy 


gccccagcag gccggatcgg 


4380 


LdC xgrd LCd 


•a/^i-/~n^nn/"a /in^a/"an^an 

ayLCdxyycd yyudLdytdy 


y a Lddy L.L.CIL. 


tctgtccctt 


cctgggcaaa 


4440 


ydagaadCgg 


a/innna^naa ^^r"i"^^r"t^a 

ayyyydLydd LLL.LLL.L.LLd 


MdL> L Ld\. L L L 


tgtaaaaatg 


tccccacggt 


4500 


dC L LdCLCCC 


/"a^"i"na^rina /"^ao^nri^t"^ 

L.dv.LydLyyd L.L.dyLyyLLL 


r"ranlTat*na 


gcgttagact gacttgtttg 


4560 


LC L LCCdX^L 


L.dLLyLLLLy GlCiCli. LL.Ciy Ld 


"t C\C C C\C CCC't 

LMV.V.^V.^W^ U 


gtcttgctgt 


catgaaatca 


4620 


gcaagagagg 


a+Tia /"a r*a"i"^ aaat*aa^aa^ 
dLydL.dL.dLv. dddLddLddL. 


LL.yyd L UL>^C3i 


gcccacattg gattcatcag 


4680 


cat u Lggacc 


aa^an/"/~^a^ aric^nafiaa^ 
dd Ldy v.v.L.dL. dyL.LydyddL 


y Lyydd LdL.L« 


taaggataac 


accgcttttg 


4740 


L lc Lcgcaaa 


ddCyLdLL.LL. L.LddLLLydy 


^L. LL.Cl^ClL^Cl 


aatgcatcag 


gtcctttggg 


4800 


gca xaga tea 


n ^1 ■a a a a a a a iTia an 

gadydCLdv.d ddddLyddyi. 


LyL.LL.L^ClClCl 


tctcctttag 


ccatcacccc 


4860 


aaccccccaa 


a a +"t- a nl--H-n 1-n"t"'t"a /~1"1"a "t" 
aaLLdgLLLg LytLdl-LLdL 


yyddyd Lay l 


tttctccttt 


tacttcactt 


4920 


CddddyC L L L 


LLd^LL.ddCiy CiyLCILClLyLL 




cagctgcccc 


caaaccccct 


4980 


CC L LdCyC L L 


LyLL.d^dL.Gici aaay Ly L^ LL. 




catctattca 


agcacttaca 


5040 


yc LL. xgyLLd 


L.ddudyyyL.d l l l LciL.ciyy l 




gtagcattat gagtagtgtg 


5100 


aaxrcagg ra 


gLaadLdxyd ddLLdyyytL 


Lyddd L Lyd l 


aatgctttca 


caacatttgc 


5160 


agaLgLXx ra 


gaagyaaada dyLLL.v.i.Li.L. 


^aaaa^aa^^ 
Ldddd Ldd L L 


tctctacaat 


tggaagattg 


5220 


yddydL LLdy 


r'i"an"t*l"anna nrTT'Ji't"1"l"1"1" 
^ Ldy L Ldyyci y\.^L.ciL l l ll 


tTT'taa't eta 


tgtgtgccct 


gtaacctgac 


5280 


tggttaacag 


cagtcctttg taaacagtgt 


tttaaactct 


cctagtcaat 


atccacccca 


5340 


tccaatttat 


caaggaagaa atggttcaga 


aaatattttc 


agcctacagt 


tatgttcagt 


5400 


cacacacaca 


tacaaaatgt tccttttgct 


tttaaagtaa 


tttttgactc 


ccagatcagt 


5460 


cagagcccct 


acagcattgt taagaaagta 


tttgattttt 


gtctcaatga 


aaataaaact 


5520 


atattcattt 


cc 








5532 
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